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ABSTRACT 

The study exaained 7 deao'^raphic and ecological 
variables that influence the distribution of physicians in North 
Carolina*, population size; percent change in population size; per 
capita incoae (population conposition) ; **Bedical environaent** • 
hospital facilities (nusber of hospitals and beds); physicians* 
proxinity to a hospital center; and proxinity to a aedical school. 
The use of stepwise regression analysis and nultivariate analysis of 
variance peraitted an assessuent of the relative inportance of each 
o£ these variables for counties and hospital service regions. 
Findings indicated that substantial amounts of the variations in 3 of 
the U categories of physicians (physician/population ratios* percent 
of physicians who are general practitioners* and percent of 
specialists vho are board certified) could be explained by one or a 
coDbination of 3 variables hospital facilities* population size* 
and incoae. (Author/KN) 
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a;2sthact 

M.R. CiPirrr. A DeiroTAphio Knd I'coloriOAi AnalyslB of the 
Rural-Urban Distribution of Physicians in i'orth Carolina. 

This study examined seven derio.traphie and eeolopioal 
variables that influence the distribution of physioians in Worth 
Carolina: population size; percent ohanire in population size; per 
(lapita income (population ooMposition) ; and "modioal environment" 
• hospital facilities (number of hospitalsi and number of beds); 
physician's proxinity to a hosoital center; and proximity to a 
medical school. The use of stepwise rerression analynis and 
nultivariate analysis-of-varianoe penaitter' en assessi^ent of the 
relative inportance of each of these variables with regard to 
county data and data r.roupec) into hospital service roTions. The 
finding's indicated that substantial ariounts of the variation in 
three of the four caterories of physioians (nhysician/population 
ratios, nercent of physioians \'ho are general practitioners, 
percent of specialists who are boprd certified) could be explained 
by one or a combination of three variables - hospital facilities, 
Dopulation size, and incone. 
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A Demor»raphio and Eeolo'^ieai Analysis of the Rural-Urban 
Distribution of Physicians in I'orth Carolina. 

I* Introduction 

A. Relevant DaQ kffrouiid Literature. 

In recent yeArs much tine end enerry has been expended 
pursuin** information on the nature pnd extent of the 
naldistribution of nhysioians between rural and urban areas in the 
U.S. The literature pertaininp to physic. an distribution is 
extensive for the nation as a whole and for individual states. 
This literature cites studies, nost of them descriptive in nature 
which deal with the distribution of physicians in ternis of a 
rural-urban oontinuur. These studies consistently show that the 
distribution of physicians in rural and urhan areas is unequal and 
becoriinr increasingly unequal, i.e., the rate of physicians to 
population io low in rural areas and deolinin'', and hirh in urban 
areas and risinr. 

One study dealin." with the rurjil-urb^n distribution of 
ohyaioians is t.'e?^lth I'anpower in the Unner llidmst (1966). The 
Health lianoower Cor.2nission postulated that physicians have 
followed the national trend of pooulation shifts fror farros and 
rural areas to urban centers for r.iany years, but that they nay bo 
shiftin/T even more rapiiUy than the nopulation as a whole. Their 
data (active physicians/lOOjOOO populntion ratios by de'-ree of 
urbanization of county, 10^0, 1950, V)bO, for 'iinnesota, Uorth 
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Dtikota, SouMi rakota, and l.ontana) supnorted this contentioni In 
general, they I'ouna that thp rr tio of ptiysioians to population was 
doclininr in the nost rural oounties £md inoreasinr in thoae that 
were rost urban. 

In their investiration of "no-physioinn town.*!!** (defined as a 
town without any nhysician and also fifteen or More miles from 
another place with at least one tjotive physioian), the health 
ii^npower Cor^nissign found that a population of loss than 500 
nersona was characteristic of these towns. Also, most of the 
no-Physician towns had a deciinin^ population or were '"rowing at a 
slover rate than the national averare. 

These findings are repeated arain and arain in all areas of 
the nation. The literature (Araerioan liedical Assn., 1966; Pein, 
1954; Lyons, 1967; leather pnd Yarar^oto, 195b; Rinlinr<?r, 1963; 
Stewart and Pennell, I960) rioounentinr this disparity of 
distribution of physicians between rural anr) urban areas will 
therefore not be reviewed because of its consistency. 

:iith regard to the chsiraoteristics of rural and urban 
nhvsicipns, the literature reporte.l that the redisn a:e of rural 
physicjans was higher than that of urban physicians, and appeared 
to be increapinr. The majority of the physicians in rural areas 
were reneral practitioners, v/hereas the majority of nhysicians in 
urban areas were snccialxsts. liirh income areas (usually urban 
areas also) attract youn^ physicians v;ho are specialists, while 
lou incoire areas (if they have a phvsicirr at all) tend to attract 
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physioians in ren»'»»ftl practice, i^ioat of \<hom are older. Thus the 
literature shmred that urh?\n, hiph inoor.e press had wore 
physicians, r^ore aoeciftllals, fewer renerel practltionera, and 
nore younr ohyaicians in proportion to their population than do 
rural, low inccne areas. 

Another nspect of the niral-urban distribution of physloiana 
phenowenon is the physician 'f? choice of a practice location, and 
the factors influenoinn his/her decision. In »»enerel, studies 
investiratin." these factors have shown that nhysicisns tend to 
choose p pr.ictioe location for professional reasons - standard of 
nedical care, availability of hospital facilities, proxinity to a 
nedicnl center, work load, openinr for specialty, prospects for 
buildinr a wod practice, etc. iJocial, cultural, and educational 
factors and farily ties and influences also had an inoortsnt 
of feet on the physician's decision. Physicians choosin't to locate 
in urban areas seenied to be influenced irore often by professional 
factors tn their cljoice than were their counterparts in rural 
areas. The latter anpeared to be nore influenced by their 
faniliea and by social, cultural, educational, and recreational 
factors, 

Tv'o studies of the influence of demc'raphic and ecolorical 
factors on the social structure are noteworthy. The first, by 
riawley (19^1), exanined the relationship between certain 
deno'-rsDhic variable!? and urb^n service institutions ("agencies 
ectablished for the service of thp needs of the renerrl 
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population", Hawley, 19U1:63i>. The observation that the nunber 

and variety of these Institution-^ depends directly upon certain 

demor^raphio and environrental factors was evidenced by f'awley's 

findings, vrhich indl^^ated that "population differences are rore or 

leas closely related to differences in the institutional structure 

of cities." (liawley, 19U1:633.) The variations ^iithln rroups of 

a i! ties of sir«ilar size were found to be greater than those between 

size rrouplnr. i'any of these dlfferencesi however, could be 

attributed to variables of nopulation coriposition, anonr which 

I'awley found incone to exert the most important influence. 

A second study, by Mprden (1966) exapined the influence of 

five dencraphic and ecolopical variables on the distribution of 

vhysioians within netropolitan areas in the United States. iarden 

patterned his study after the aforementioned study by Ilawlev, and 

set cut to test the followinr hypothesis: 

Differences in the distribution of institutionalized nedioal 
services orovirled by Physicians in the netropol^.tan areas of 
the United otates in I960 are associated with differences in 
the Dopulation thpt suoports then and in the environr,ient in 
which they practice. (liarden, 1966:293.) 
The denofrapMc and ecoloricai variables etnplcyed by harden were: 

population size; population copnor.it ion - ape, race, education; 

and "i^odical environment" - the nresence of hospital facilities. 

Warden's findin'^a - in accord with ravlcy's - indicate that 

these five variables sif.nif icartly influence the distribution of 

Physicians' services and that there are marked differences betvecn 

thRir influence on reneral prr^ctitioners p.nd on srecialists. All 

variables studied coribined to explain substantial aricunts of the 




variation in the distribution of the three oateroriea of 
physioiana - total physiolana, ''enerpl practitioners i and 
speoiaiista - under consideration. Ciardcn, rj66:iOO.) 
b . The Problt i). 

This invesitifation vns slnilar in Ow-'ntent to that of ;iarden's 
study, to the extent th»t hio na.lor hyrotheais may bo paraphrased 
to serve as the major hvfothesis for this analysis: Differences 
in t»ie distribution of institutionalized nedioal services provided 
by physicians in 'orth Carolina in 1966 vere associated with 
differences in the population that supported them and in the 
environment in \rhich they practiced. 

The two studies differ in the denor-aohic f-ree units utilized 
and in choice of variables, harden utilized metropolitan counties 
PS his units of analvais. There are acknowledred problers with 
the use of county data or with any other data applicable to 
political areal units. The problen of ciefininr: a corulation as 
bein servicpd by a particular set of niiysicians sirply because 
the ponulation and the physicians are all located in the sar'e 
county unit is obvious. This study attenpted to cope with 
proble'^s innerent in county datp by definir.'* hosnital service 
areas consistinr of rroups of counties relf?ted to a "core county" 
containing n hocnital service center. These rroups of counties 
vere shown to be relpted to the core county ii^ tcrias cf 
utilization of nedical services (see discussion of unit of 
analysis helo\.'). 
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Harden used ponulntion size; oopuletion oonposltion • are, 
race, education} and "uieriioal environ»»^^ont" - hoapital faoiiities, 
as his indenendent variables. In this study, population size* 
percent change in population size* population oonposition - 
income, and "medical enviroiuient", i.e., oreaence of a reneral 
hospital(s) and distar.oe froir the nearest lar.Te hospital center 
and to tho nearest r.edioal school ver«» the independent variables. 

narden treated his dependent vnripble - distribution of 
physicians - in terris of total physiMans and in terns of reneral 
practitioners and specialists. In this study physicians i/ere 
treated according' to this sane classification. 

This analysis extended i'arden's analysis of the influence of 
denoftraphic and ecolo/^ical factors on the distribution of 
physicians. It has been exonnded froiii a consideration of 
distribution i;ithin a metropolitan area to a consideration of 
distribution within che entire state of Worth Carolina, both 
metropolitan and rural areas. The studies by Hawley and .Marden 
and the extensive v;ork in the whole field of physician 
distribution all buttress the inajor hypothesis of this study 
stated above. The literature also lends itself to the development 
of several research hyno theses: 

1) Total phyoicians per population ratios rre directly 
related to: population size; percent chanre in 
copulation size; incoi.e level of the population; nu«nber 
of hospitals and nurhor of hospital beds; a^id inversely 



related to diat&noe froi* a najor hosDltnl center and 
fror<> a medical school. 

2) Percent of total physioans who are /eneral practitioners 
Is inversely related to: population size; percent 
ohAnre in population size; incoi's; nunber of hospitals 
and number of hospital beds; and directly related to 
distance from hosnitpi center and fror a r,edic?l 
school* 

3) Percent of specialists who are board certified is 
^^irectly relates- to: population size; percent chnnre in 
population size; incoi.e; nur.ber of hospitals and number 
of hosDit?! bec'a; and invorsely related to distance fron 
a hospjtnl ce^or and fron a medical school. 

4) i'edian ar'e of physicians is inversely related to: 
nopulation size; percent change in population size; 
incone; nunber of hospitals and nur.ber of hosnital beds; 
and directly relatoc to distance fron a hosnitai center 
and fron a medical school. 

C . Theoretioal Franev/orlc . 

Generally, the theoretical frariRv/ol- for this analysis \ms a 

huran ecolo.Tical one, Involvi r the relationship betv;een 

environnent and social structure, I'here social structure was the 

variable to be exnlained. Iiawley's definition of env-ronnent was 

adODted here. iSnvironrcnt is: 

co"nosert of ail extarnal conditions or factors that affect 
hurian hehavior. (F^'v.'ley, V;51:629) 
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. . .envirotii.'eot rofpra to the mediu-i In wiueh an opranls'* 
exists, bnviroment coi'rriaea the raw raterlals of life end 
the oondltions, fnvorablo anr' unfavorablp, that affect the 
use of those nateriais. (Hawley, 1050:12-13) 
Organization anr its product, nocistl structure, are the reans by 

vhioh huran bein.to pcta^t to their environ, tent. Society exists by 

virtue of tho orranizatxon of a DODul?.tion oT or^arisi's, ezch of 

t^is in indiviriuriiv eouipnef.' to survive in isoirtion. Thus ve 

have a ha' an eooioniGF-i stud" - "a study of the nornholcy of 

collective life in both its stetic ani dynarnio aspects." (Havley, 

1950:67) 

This study therefore foousse ' on the nanner in which vp.rious 

hunan activities arc ordered by the population thfft sunnorts ther 

and the onvironrnent xn I'hich they exint. An observation I' ^^de by 

Duncan describes the f^enerpl nrobleji of this research effort: 

inotitutions or institutionpised services differ because: 

eac?-> turn tor iuliy delirxted nr^rerate confronts a snecial 
set of f>nvironnental circu vstanco"? and dxffers fror other 
such ar'^reratee In size and corposition. (Duncan, 195n:6ij3) 
In thi3 study, (lemcraohic variables c^re within the scone of 

ecolorical research as xndenenient variables, as "dc-ter'^inaiit.fa. or 

li"iitin«- conditions of ecolorical or"anization.'' (Duncnn, 

19'=;9:C..3) 'lai/loy stater] (Vj5::361), "De'^o:;raphic v?ripble3, 

tcether with oopulPtlon sxze, are ir.portant conditions rffectinr 

the fomation aii'^ chprne of aocifl structure," 

Institutionalized redicnl services offered by ohysloians were 

selected fis the object of this ?~pivox3 - as that asnect of the 

soci?i structure vl-ose varintior. X3 to 'oq sxplr.incc. - to study the 
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differenoes in tht diatribution of physioiana aervin*^ thn state of 
i!orth Carolina as influancoO by their environr ent« The 
demorraphio fAOtors considered were r^opulation sizot percent 
ohani^r in norulntion sise^ ponulation conpoaition ^ inooiei and 
"rxjdical environi'^rt'^i includinr nuv^ber of hospitals and nunber of 
hospital beds in area, proximity of physicians to a lar: e hosnital 
cenlori and nroxi*- ity to a I'edical school. 

II. ethods and Procedures. 

A. ''e*asurf>s ^nd Sources of Dr^ta . 

The data needed to measure each of the variables in this 
study \;ere readily available in various publications anc' fror the 
^■orth Carolina Regional wedic/^l Prorran. The detaile(< sources are 
cited elaewbere (Qripr, V»o9). 
Unit of Analysis , 

The entire state of 'orth Carolina was included in this 
studv. Data vero annlyssed by hospital service arens and '^y 
countv. For the pumosos of this ^^tudy iv^orth Carolina was divided 
into peventenn lK)SDital service ?rep?5, erich consist inr of one or 
rore counties located aroun'* n cure county containinr ^ ' pneral 
hosnital x/ith 200 or nore b«d3. Tla^ seventeen core counties vere 
selected fror 20 countio-A havinr a hosnit^^l of that size. The 
three counties rhich vere not selectee^ as centers vere in all 
ca.'^es adjacent to counties chosen aa cores. The countiea included 
in each service are?} i^ere chOisen bv I'^eans of several nroceduros. 
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The first of tliese nrooedurea - a rood inclioatcr of routine 
hospital usp - involved dotornininr the nuTiher of births to 
i^otherss reaidin;? in a particular county and then connutinr the 
neroenta/»e of hospital births ocourrin'' outside the r>other's 
county of residence. Utilizing the interrelationships between 
counties established bv this first procedure, final placenent of 
the counties into hospital serviCvq rer-ions was made by usinr 
orocoaures involvinr three different divisions of the state of 
north Crrolina - divisions utilized by the liorth Carolina Regional 
•edicai Prorran (i960). These divisions were based on reneral 
hositalization oatterns, on neorranhy, and on rural-urban 
characteristics. 

VsLnfi these procedures and divisions, the interrelationships 
betv.-een counties were delineated, and each county t'as nlaced in a 
hospital service rerion. The result of these methods is the 
seventeen hospital service rerions shovm in Zap 1. The core 
counties of each ref^ion are the shac'ed counties. 

The reneral problem with tbese units of analysis and their 
definition is the pro'olen of defininr areal units vrhich pre 
sociolo.-'icallv neaninrful. It was in the attempt to rvoid 
sociologically neaninrlsss areas that county ujiits and 
recraphical areas were eliiT^inaten as the sole unite of analysis, 
since people freouently cross county lines to obtain r.iedicnl 
services. Nevertheless, the use of tiie nolitical houndarv '^fl'es 
it Dossible to exanine the rei?tions between county and other 

ERIC 
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sooloooononic data since the nurt»au of the Census and sinllar 
arenoies father their statistiofJ on a eountv mther than .? service 
tradinr area basis. Also, ulannin", U'-^rtioulariy \Jhere tax funds 
are involved (as in the Mill-burton pror^ran) is franuently best 
carried out on the county level. To cut across county linos would 
be moat difficult. Botls of these considerations underlay the 
choice of county data for this study, as suppler,«nted by data for 
counties 'fathered into hospital service regions. 
C . Analysis of Dat?^ . 

The first phase of the analysis of the data in this study 
involved the use of a stepwise rec'ression prorran (L'froyriTon, 
I960). All of the independent variables in the study \'ere run 
ap-ainst each of the deoendent variables. In each of these 
analyses population size was controlled, by forcing it into the 
reoression equation first. Pn analysis v'as also I'ade of all of 
the indeoendent variables except copulation size a-ainst the 
dependent variable physiciano per 10,000 population. The nurpose 
of the runs \;as to discover vhidi independent variables - after 
controllinrr on TX)pulation size - "ere the best predictors of each 
of the dependent variables, 

A TiUltivariate analysis of variance pro/rrar; Mas used in the 
second phase of this analysis. (Clyde, et ai. , rj66) It was used 
to ccnnrire the seventeen hospital service rcions in ten s of the 
dependent variables of this study. The Drof-rain was desirne<". to 
perform univariate and tiultivariate analysis of variance, of 
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covarianco and of re.Tesaion. It provides r.r. exact solution in 
either the orthogonal or the nonorthoronpl case. 

The first anaivsis with this r^roTpn oontrolleri population 
3126 hy ufsin": it as a covariat<>. The purpose of tha analysis was 
to discover whether there ^rere iar'^e differences between the 
values of the seventeen rorions for each of the dependent 
vcv*'iables. ITien such differences \.'ero found, other pnalyses './ere 
rade to detcmine which independent variables best explained the 
differences. The resulto of t'^-e step-wise rerression analysis 
v/ere used here. The independent variables found to be the rr.ost 
irportant oredictors of each of the deoendent variables by the 
re.Tression analysis were run in the nultivariate analysis as 
covariates to discover if they i/ere also ir.inortant with rerard to 
the hospital service reriors. 



III. Findings . 

A. Results of Stemrise Her^ression Analysis o f County Data. 

Pooulation size was the only independent variable controlled 
throufthout the stepv/ise re'-ression anlysis. Thus rll of the 
independent variables - with population size controlled - v;ere run 
a.rainst each of tl:e dependent variables. 

The results of the analysis showed that the tv/o dependent 
variables \Jhich deal directly with number of total physicians 
(total Physicians am* physlclrn/population ratios) r^av both be 
nredicted best by the independent variable number of hospital 
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beds. The three renaininA dependent variables deal prir^arily with 
charaoteristios of physiciens and the indenendent variable incone 
was iirportant in predict inn two of then. In the cf.se of median 
are of nhyaicians, incore,of all of the independent variables, was 
the best predictor, but even it 'jas not si'^nifieant. Incore alone 
was the best predictor of percent board certified, whereas v;ith 
percent reneral practitioners, incoi.ie iii the corpany of population 
oi7,e and number of hospitals comprised the best set of predictors. 
Table 1 displays the relationohin between the dependent variables 



and the independent variables with which each is most hir'hly 
correlated, as shown for individual variables by the correlation 
matrix and as shown for the joint distribution of the variables by 
the repression analysis. For the correlation matrix all variables 
correlatinr >+.60 uith the dependent variable are listed in order 
of hirhest correlation to lowest. For the regression analysis, 
only those independent variables '.vhich were found to be 
sircnificant predictors of the dependent variable are listed. The 
analyses orcdict ouite similar r<»l^)tion3hips. 

3. Results of ^'ultivariate Analvr,i3 of Vr.rianoe of 



The second phase of the datr>. analysis utilized a multivariate 
analysis-of-varianoe pro-'ran and procedures as described above. 
This analysis dealt with data at the hospital service re^tion level 
but still used county data as the sai:plinr unit. The purpose of 



(Table 1 about here) 



Hospital Service Rep'lons . 
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TABLE 1 
RELATIONSHIPS OF VARIABLES 



Dftpendent Variable 
Total Physicians 



Related Independent Variables According Tot 
Correlation Matrix Reereeslon Analysis 



iledlan Age 



Percent GPs 



% Board Certified 



Physicians/ 
Population 
Ratios 



Income 

Population Size 
Hospital Beds 
IJumber of Hospitals 

Income* 

Distance -> Medical 
School 

Income 

Hospital Beds 
Population Slse 



Income* 

Population Size* 

Hospital Beds* 
Income* 



Hospital Beds 
Income** 

Income 

Population Size 
Number of Hospitals 

Income 

Hospital Beds 



*Thi8 variable does not correlate over .60, but it is one of 
the two highest cot relates of this dependent variable. 

**Thi8 variable was not significant, but was the best predictor 
of median age. 
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this analysis mus to discover v/hether any of the seventeen 
hospital service rerions differed sirnificsntly froti each other in 
terns of the dependent variables. As mentioned previously, 
population size was the only indeoendent variable controlled in 
the first part of the nultivariate anaysia. 

Table 2 shows the results of rertressinr population size on as 
many ar four denendcnt variables repeatedly and on each of them 
alone. As shown, the P values are less than .001 in ail instances 
except in the case of median are. This reans that when these 
variables are repressed on population size, all but median are are 
highly significantly related to population, and therefore 
Donulation nust be controlled vhen analyzing then, hence 
justifyinr- the use of ponulation sise as a covariate in the 
analysis of these variables. 



Table 3 shows the results of the between cells analysis. The 
P values here show the differences between all of the Hospital 
rerions for all of the dependent variables to be sirnificant 
at. 041. :fith rerard to the inc'lvidual variables, only for percent 
f^eneral practitioners and physician/nopulation ratios are the 
rerions sirnificantly different fron each other. Their P values 
are .015 ann .011 respectively. This inolies that the mer.ns of 
each of these variables are sirnificantly different in at least 
tvo reftionn. It should be noted here that these t\:o variables are 
hir.hly correlated vdtl'. each other. 



(Table 2 about here) 
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TABLE 2 

IIULTIVARIATE TEST OF WITKIN CELLS PEGRESSION 
Tests of Significance Using Wilks Lambda Criterion: 



Test of Roost - F DFKYP DFERR P Less Than 

1 through 1 30.661 4.000 79.000 0.001 

Univariate F Tests'. 

Variable F(df«1.82) P Less Than 

Age 0.433 0.512 

% General 

Practitioners 83.323 0.001 
% Board 

Certified 47.551 0.001 
Physician 

Ratios 46.745 0.001 



TABLE 3 



IWLTIVARIATE TEST OF HOSPITAL REGIONS 
Tests of Significance Using Wilks Lambda Criterion: 



Test of Roots - 
1 through 1 

Univariate F Tests: 

Variable 

Age 

% General 
Practitioners 

% Board 
Certified 



F 

1.376 



DFHYP 
64.000 



F(df»16.S2) 
1.133 



2.119 



0.609 



DFERR 
311.547 



P L'ess Than 
0.041 



P Less Than 
0.340 



0.015 



0.868 



Physician 
Ratios 



2.197 



0.011 
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(Table 3 about here) 



On the basia of this first part of the nuitiverlate analysis, 
the data for percent creneral practitioners and 
physician/DODulation ratios i/ere reanalyzed vith additional 
covariates. The results of the stemdse rer^ression analysis i/ere 
employed ^ere, and the best predictors of each of these variables 
vere entered ps covariates and thereby controlled. The covariates 
for percent reneral practitioners v'ere inoone, population size, 
and number of hospitals, and for physician/nopulation ratios, they 
were population size and nunber of hospital beds. The F and P 
values for this rerxession shov that the rerression of the three 
c-ivariates with rcrcent general practitioners i/as hir'Mv 
Rlr^n If leant, a fact which confimed the re-ression analysis. The 
analysis of hospital rerions (betv;een cells) showed htihly 
si'-nificant F and P values. Thus there were hi'-hly si-nificant 
differences between rerions. Th three independent variables used 
as covariates did not explain the differences. 

In the case of nliysician/population ratios, the reanalysis 
showed that this dependent variable's t^/o covariates did explain 
tho differences between- re^ionr,. The rerresslcn of the covariates 
vith the dependent variable was shown to be hif^hly f:.ir:nificant by 
the F and P values, l ouever, the F and P values for cor.iarinon of 
bosoital rercions viere not sirtnif leant, indicatinr: that the two 
covariates population size anc* hOssrital beds explained the 
differences between hospital re/ions for the deoendent variable 




physcian/population ratios. 

The onlv dependent variable to ener'^e from the multivariate 
analysis-of-variance still shouinf* si^'niflcant differences between 
hospital repions vas percent J^eneral practitioners. It was felt 
that further analysis of this variable on the hospital rerion 
level »'as reeded, so a inultinle conoarison test was adninistered 
usin'^ the neans of the rerions. The procedure chosen v.'as Tukey's 
orocedure for conparinr individual nans. (Eduards, 1960:330-332) 
Tukey's test for a si^'nif leant rap was used to discover wViich 
rerions differed significantly fror- each other. The results 
shot.red a sli«'ht natterninr of differences between hospital rerions 
v/ith a metropolitan county as core and rerions with a sepi-rural 
county as core. 

IV. Discussion of Findin''*s . 

The repression analysis showed population size to be an 
iPDortant predictor onlv of percent general oractitioners, and 
then it is a «^ood predictor only when accor.ipanied by incone and 
nuuber of hospitals (See Trble 1). However, the nultivariate 
analysis discredited the influence of pooulation size by showin" 
that here were sit'nificsnt differences between hospital regions 
even after all three variables were controlled. Thus Dopuletion 
size did not apnear to be an important factor in explaininr the 
variation in any of these measures of Dhysician distribution. 

Percent chanre in population size also related as predicted. 
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However, it did not correlate hifhiy with any of the dependent 
variables (Sfie Table 1), atid 'Ud net apoear in the rerression 
analysis as an inporttnnt predictor of any of then. 

Income nade a better sbowinr. It correlated in the sane 
(predicted) directions with the sane variables as did both 
population size and percent chanre in population size, but it 
correlated hirhly with nil of the variables, and 'fas r. sircnif leant 
predictor of two of then - percent reneral practitioners and 
percent board certified (See Table 1). I'oi-ever ,the nultivariate 
analysis of nerccnt reneral practitioners sheared that incone could 
not explain away the significant differences between hospital 
rPfTiona. 

The indenendent variable nupber of hospitals related in the 
expected direction with each of the der-endent variables. It 
correlated highly v.ath tot?.l nhysicians only, and Just under -.00 
with percent r-eneral practitioners, but "as an L^portant predictor 
of the latter only (See Table 1). I'urber of hospitals suffered 
the sane fate as population 3ize and incoi:'e in the rutivariate 
analysis of reneral practitioners. 

*iu«iber of hoar-ital beds followed the sane nattern of 
relationshlD with tl-e dependent variables ?.s did the independent 
variable just described, and it related hi^'hlv with three of them 
- total physici??ns, percent •'eneral priictitioners, and 
nhysician/oopulation ratios (See Table 1). The pultivariate 
anay^is of ohysician/population ratios showed nunber of hospital 
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beds to be canablc of acoountin^' for the sirnifioant differences 
between the hospital re«*ions on that Vv^riable. 

The independent vari?bles of distance to the rerion's 
hospital center and distance to the nearest medical school each 
related as predicted. liotrever, only distance to the nearest 
nedical school was hifrhly related to any dependent variable 
(median are). lieither of fiese variables ^;as sirnif leant as a 
predictor of «=»ny of the dependent variables. 

Thus, the independent variables which appeared to be nost 
iiPDortant for the prediction of and explanation of the variation 
in the denendent variables v'ere nunber of hospital beds, incone, 
ponulation size, and number of hospitals. These variables did not 
exolain all (anci in some cases they explained very little) of the 
variation in the dependent variables. Other factors aside fror 
the ones tested in this study nee*"' to be investigated for their 
power to explain the distribution of nhysicians. I>uch other 
factors Pirht include an urbnn-rural index other than the one 
utilized in this study - population size, oercent chanre in 
population size, and per csoit?. incone. Other indicators of 
urban-ruralness ni^ht include lep.sures of: number and variety of 
certain non-nedical services provided in an area; 
industrialization; etc. Personal factors influenciniT the 
nhysician's choice of a practice location are also worthy of 
investipation for their T^ovrer to explain distribution. 

'hile certain Questions remain unanswered, and several 

ERIC 
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oroblens have been identified for future studv, the results of 
this studv confirr,ied the neneral hypothesis and the research 
hypotheses >jhich ^uided the analysis. In theoretical terrs, this 
study .shov;ed that differences in the social structure - 
distribution of institutionalized riedical services provided by 
rhvsicians in i'orth Carolina - vrere associated v/ith differences in 
the population that supnortod them and in the environment in which 
they practiced. 
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